An efficient regeneration protocol for Phyllanthus niruri was developed using nodal explants 
.
Because of very small embryo due to which most of the seeds are abortive, germination is difficult. Due to less availability, low viability seed germination and the seeds germinates only when fresh under specific environmental condition and lost viability with the storage period of a year, Conventional propagation of this species is limited to seasonal means, which is difficult and slow in meeting the commercial quantities required 6, 7 .
Thus, traditional propagation methods through seeds and vegetative method is not sufficient and reliable hence, plant production through tissue culture method is required. In view of above the present research work has designed for standardization of an efficient protocol for in vitro micro propagation of the Phyllanthus niruri plant.
Materials and Methods

Plant material and explants
The Plant Phyllanthus niruri were collected from Sanjeevini medicinal park Bhopal in the month of July and were identified by Technical Officer Sanjeevini Bhopal. Nodal segments, for axillary and apical meristems of 5-10 centimeter length were excised from the mother plants were selected as explants for inoculation.
The explants were washed under running tap water for 30 minutes and then washed thoroughly in sterile double distilled water (DDW). These explants were then kept in 1.0% Bavistin (BVN) (Carbendazim Powder BASF India Limited) a broad spectrum fungicide for 10 minutes followed by 5 
Effect of growth Hormones on shoot induction
For shoot initiation surface sterilized axillary and apical meristem explants of P. niruri were inoculated on Murashige 
Effect of different growth hormones on shoot multiplication
To standardize the media for shoot multiplication protocol, initiated and regenerated shoots from different explants from nodal segments were separated, isolated and transferred on fresh medium for rapid multiple shoot formation.
Experiments were carried out to check the effect of different concentration of higher cytokinin like 0.5-2.0 mg/l BAP (6 benzylaminopurine) and 0.5-1.0 mg/l KN (kinetin) either alone or with combination of auxins 1.0 mg/l of NAA (Naphthalene acetic acid). Subsequent sub culture on fresh medium maximizes the multiplication of shoot. The growth response of cultures were studied at weekly interval. The parameters were taken as the average number of shoots initiated and multiplied, and the length of regenerated and multiplied shoots were recorded.
Root Induction
After continuous shoot multiplication the shoots were separated and transferred from multiplication cytokinins containing medium to the root induction medium.
A low salt medium supplemented with auxin was found 
Hardening and acclimatization
For the hardening of in vitro raised plants of P. niruri the well developed rooted shoots /plantlets were taken out from the from culture medium flasks and washes thoroughly with running tap water to remove all traces of medium attached to the roots.
Finally the plants were planted in pots containing mixture of soil sand and farmyard in the ratio of (1:2:1) for acclimatization and were maintained in green house.
Results and Discussions
The present experiment was investigated to standardize the protocols for the initiation of shoot for shoot multiplication/ production, in vitro root induction, and hardening of tissue culture raised plantlets. For the sterilization, it was observed that 0.1% HgCl2 solution
Selection and sterilization of plant material
for 5-9 minutes shows 80% sterile cultures more than 5 minutes treatment explants dehydration is observed may be due to the soft texture of young shoots. It was found that this treatment was standardized to sterilize the explants without a prior treatment of ethanol and antifungal supplements.
Shoot induction of Phyllanthes niruri
Preliminary initiation experiments were conducted to examine the effect of BAP (6-benzylaminopurine) along with NAA (α-naphthalene acetic acid) and IBA (Indole-3-butyric acid) with
Murashige and Skoog (MS) medium for shoot bud induction.
Effect of Cytokinins:
To standardize the growth hormones on bud break and shoot 
Effect of cytokinin with auxins
The shoot induction through nodal explants on MS medium supplemented with BAP (6-benzylaminopurine) along with auxins, IBA (Indole-3-butyric acid), and NAA (α-naphthalene acetic acid) also showed a significant variation in terms of bud break, number of shoots induced per explant (Table 1) .
Maximum ( niruri by using shoot tip nodal segments on MS medium supplemented with different growth hormones.
Multiplication of shoots on different growth hormones of Phyllanthus niruri
To standardize a suitable medium for mass multiplication of shoots from single initiated nodal meristems, the effect of various media were assessed. Highest number of shoot formation were observed on MS medium containing high concentration of BAP (6-benzylaminopurine), with the addition of KN (kinetin) along with NAA (α-naphthalene acetic acid) and IBA (Indole-3-butyric acid). These media shows rapid production of about 10 to 15 auxiliary's shoots per culture and shows mass shoot production when sub cultured on the same fresh medium within the duration 15 days. Among the cytokinins tested, BAP (6-benzylaminopurine) showed the most optimal effect on multiples elongation ( Table 2) .
Effect of BAP (6-benzylaminopurine) and KN (kinetin)
The effect of BAP and KN in combination at concentration of 0.5 mg/l was studied on multiplication and growth response. Since, (Table. 2). The effectiveness of IBA acid over other auxins for root induction has been already reported in several other species such as in Phyllanthus niruri 10, 11 , P. amarus 8 and in P. urinaria 14 .
Hardening of Tissue culture raised plant
Many times an in vitro grown plant does not survive when they are taken out from optimized physical culture conditions. The transfer of plants from the culture flasks to the soil requires a careful, stepwise procedure.
The plantlets were successfully hardened in sterilized soil sand and vermicompost in the ratio of (1:2:1) mixture gave the maximum (98%) survival percentage with better plant growth resulting as a suitable medium for hardening (Figure 1.8 ).
Similarly in P. amarus, acclimatized in vitro raised rooted plantlets were effectively transferred to soil sand and farmyard in the ratio of (1:2:1) mixture and the plants were successfully transferred in the field and grown up to flowering stage 8, 10, 11 . 
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